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(54) Method of producing a nonwoven material 

(57) Method for producing a nonwoven material 
comprising at least one layer of continuous filaments, 
such as spunbond- or meltblown fibres. A first web of 
continuous filaments (19) are laid on a wire (1 4) or other 
permeable support member having a resilient extensi- 
bility in the transverse direction and which substantially 



resumes its original dimension when the extension is 
discontinued, that the wire is stretched in the transverse 
direction to at least 120% of its original width when the 
continuous filaments are laid on the wire. The stretching 
is discontinued afterthe continuous filaments have been 
laid on the wire. 
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Description 

Technical field 

[0001] The present invention refers to a method of 
producing a nonwoven material comprising at least one 
layer of continuous filaments, such as spunbond- or 
meltblown filaments. 

Background of the invention 

[0002] Nonwoven materials are produced in many dif- 
ferent ways, at which fibres either in the form of contin- 
uous filaments or staple length fibres are laid as a web 
on a wire or other permeable carrier element, and are 
bonded together with an appropriate bonding technique. 
The fibrous web can be dry laid, wet laid or foam formed, 
the latter involving that the fibres are kept dispersed in 
a foam. Bonding may be provided by the fact that the 
fibres or filaments as they are laid on the wire are still 
hot and will adhere to each other. It is also possible to 
heat the fibrous web from the outside so that at least a 
part of the fibres or filaments in the fibrous web are melt- 
ed to become adhering. Bonding can also be provided 
with different types of chemical bonding agent or me- 
chanically. The latter includes techniques like needling 
and so called hydroentangling or spunlacing, which in- 
volves that the fibres are entangled by means of very 
fine water jets under high pressure. Several rows of wa- 
ter jets are directed against the fibrous web, which is 
supported by a moveable wire. The entangled fibrous 
web is then dried. The fibrous web may either by dry 
laid, wet laid or foam formed. Spunlace materials may 
be produced in high qualities at a reasonable cost and 
have a high absorptive capacity. They are used for ex- 
ample as wiping material for household or industrial use, 
as disposable material in healthcare and hygiene etc. 
[0003] Through for example EP-B-0 333 211 and 
EP-B-0 333 228 it is known to hydroentangle a fibrous 
mixture in which one of the fibrous components are melt- 
blown fibres or filaments. The base material, i.e. the fi- 
brous materia! that is exerted to the hydroentanglement, 
either consists of two pre-shaped fibrous layers wherein 
one layer consists of meltblown fibres or of a so called 
coform material in which an essentially homogeneous 
mixture of meltblown fibres and other fibres are air laid 
on a wire and then exerted to hydroentanglement. 
[0004] Through WO 99/22059 it is known to foam form 
a fibrous web of natural fibres and/or synthetic staple 
fibres and to hydroentangle the foamed fibrous disper- 
sion with continuous filaments, such as meltblown- or 
spunbond fibres, for forming a composite material in 
which the continuous filaments are well integrated with 
the other fibres. 

[0005] When laying continuous filaments, such as 
spunbond- or meltblown fibres, on the permeable sup- 
port member, e g the wire, it is necessary to quickly re- 
move the air between the filaments. The wire should 



thus have high air permeability and an open structure. 
If short fibres, e g synthetic staple fibres or pulp fibres, 
are then to be laid on top of the continuous filaments, it 
is however desired to have a tighter wire structure in or- 

5 der to avoid loss of a considerable amount of the short 
fibres during drainage. However the drainage capacity 
should be sufficient to provide an effective drainage of 
the fibrous web. One way of solving the problem of hav- 
ing a very open wire with high air permeability when lay- 

10 jng the continuous filaments and a tighter wire when lay- 
ing the shorter fibres is of course to form the different 
fibrous webs on different wires. This is however costly 
and makes the process expensive and complicated 

15 Object and most important features of the invention 

[0006] The object of the present invention is to provide 
a method of producing a nonwoven material comprising 
at least one layer of continuous filaments, such as spun- 

20 bond- or meltblown fibres, and wherein the problem of 
laying the continuous filaments on a wire having a very 
open structure and a high air permeability, while thecon- 
tinued process, such as bonding of the fibrous web and/ 
or combining it with other fibres, is made on a wire hav- 

25 jng a tighter structure. This has according to the inven- 
tion been provided by laying a first web of continuous 
filaments on a wire or other permeable support member 
having a resilient extensibility in the transverse direction 
and which substantially resumes its original dimension 

30 when the extension is discontinued, that the wire is 
stretched in the transverse direction to at least 120% of 
its original width when the continuous filaments are laid 
on the wire, that the stretching is discontinued after the 
continuous filaments have been laid on the wire. 

35 [0007] Preferably the wire is stretched in the trans- 
verse direction to at least 130%, more preferably to at 
least 150% of its original width when the continuous fil- 
aments are laid on the wire. 

[0008] According to a preferred embodiment of the in- 
40 vention a second web of natural and/or synthetic staple 
fibres is laid on top of said first web of continuous fila- 
ments after the stretching has been discontinued. This 
second fibrous web may contain cellulose fibres. 
[0009] Said second fibrous web may be dry-, wet- or 
45 foam formed 

[0010] According to a preferred embodiment the dif- 
ferent fibrous webs are hydroentangled togetherto form 
a composite material, in which the different fibre types 
are well integrated with each other. 

50 

Description of drawings 

[0011] The invention will in the following be closer de- 
scribed with reference to an embodiment shown in the 
55 accompanying drawing. 

The figure shows schematically a perspective view an 
perspective view of a device for producing a hydroen- 
tangled nonwoven material according to the invention 
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Description of embodiments 

[0012] The drawing shows schematically a device for 
producing a hydroentangled composite material in ac- 
cordance with the method of the invention. A thermo- 5 
plastic polymeric material, for example in the form of pel- 
lets are via a feeding device 10 fed into a heating unit 
11, in which the material is heated to a temperature 
which is sufficient for melting the polymeric material. 
The polymeric melt is pressed into a spinning unit 12, 10 
from which the molten polymer is extruded out through 
a plurality of small holes of capillary size, at which more 
or less continuous filaments 1 3 are formed from the ex- 
truded polymeric melt. The filaments 13 are deposited 
on an endless wire 1 4 or other permeable band shaped '5 
member. Suction boxes 15 under the wire14 removes 
excess air and contribute in keeping the filaments on the 
wire. The filaments form after cooling a united fibrous 
web. Since the filaments are laid on the wire in an at 
least partly molten condition the filaments will adhere to 20 
each other in the crossing areas. In certain cases how- 
ever the filaments will solidify before they are laid on the 
wire and then they will not adhere to each other. 
[0013] Principally all thermoplastic polymers can be 
used for producing such continuous filaments. Exam- 25 
pies of useful polymers are polyolefins, such as polyeth- 
ylene and polypropylene, polyamides, polyesters and 
polylactides. Copolymers of these polymers may of 
course also be used, as well as natural polymers with 
thermoplastic properties. 30 
[0014] When producing so called meltblown materials 
converging air streams are directed towards the poly- 
mer streams so that these are drawn out into continuous 
filaments with a very small diameter. The fibres may be 
microfibres or macrofibres depending on their dimen- 35 
sion. Microfibres have a diameter of up to 20 ujti, and 
usually are in the interval 2 to 12 u.m in diameter. Mac- 
rofibres have a diameter or more than 20 urn, fro exam- 
ple between 20 and 1 00 ujti. 

[0015] Spunbond fibres are produced in a somewhat *o 
different way by cooling and stretching the extruded fil- 
aments into an appropriate diameter. The fibre diameter 
is usually above 10 u,m, for example between 10 and 
100 nm. 

[0016] According to the embodiment shown in the 45 
drawing the continuous filaments 13 are laid directly on 
the wire 1 4 where they form a relatively loose, open thin 
fibrous web 1 9. Shortly before laying the continuous fil- 
aments 13 the wire 14 is stretched in transverse direc- 
tion by clamping its edges between oblique rolls 16. The 50 
wire is held in its stretched condition by clamping its edg- 
es between a pair of band shaped members 17, alter- 
natively between rolls. The wire 14 is then admitted to 
resume its non-stretched condition by clamping its edg- 
es between rolls 18 which are oblique in an opposite 55 
direction as compared to the rolls 1 6. The edges of the 
wire 1 4 may be specially designed to cooperate with the 
clamping means 16, 17 and 18. 



[0017] The resilient extensibility of the wire 14 may be 
achieved by using a weaving- or knitting or warp knitting 
technique providing the desired extensibility. Alterna- 
tively or besides elastic wire threads may be used. 
[0018] Instead of a wire a permeable (perforated) 
band-shaped support member made of an elastic poly- 
meric material may be used for providing the desired 
resilient extensibility. For the sake of simplicity only the 
term wire has been used in the following. 
[0019] The material in the wire 14 should have such 
a degree of resilient extensibility in transverse direction 
that in a test in a Lloyd tensile strength meter of a strip 
of the material having a width of 15 mm, with a 50 mm 
clamping length and 60 mm/min tensile speed, an ex- 
tension of at least 20%, preferably at least 30% and 
more preferably at least 50% is obtained, with a force of 
10 N. The extensibility in longitudinal direction should 
however be insignificant. 

[0020] The wire 14 should have a high elasticity so 
that it resumes substantially its original dimension when 
said force ceases. It is herewith noted that it is normal 
that a resilient material after a first extension does not 
completely resume its original dimension. However at 
subsequent extensions the resilient material should 
substantially resume the dimension it had before the ex- 
tension. 

[0021 ] The wire 1 4 is stretched in transverse direction 
to at least 120%, preferably at least 130% and more 
preferably at least 150%, of its original width when the 
continuous filaments 13 are laid on the wire, at which 
this will present a more open and more air permeable 
structure as compared to its original structure. Shortly 
after laying the continuous filaments 13 the stretching 
of the wire 14 is discontinued and it is admitted to 
resume its original width. This means that the fibrous 
web 1 9 is foreshortened resulting in an increase of bulk 
and basis weight 

[0022] On top of the fibrous web 1 9 of the continuous 
filaments a second fibrous web is laid, which in the em- 
bodiment shown is a foam formed fibrous web 20 from 
a headbox 21 . Foam forming means that a fibrous web 
is formed from a dispersion of fibres in a foamed liquid 
containing water and a surfactant. The foam forming 
technique is disclosed for example in GB 1 ,329,409 , US 
4,443,297 and in WO 96/02701 . A foam formed fibrous 
web has a high degree of uniformity in the fibre forma- 
tion. For a more detailed description of the foam forming 
technique reference is made to the above mentioned 
documents. Through the intensive foaming effect there 
will already in this step be a mixing of the continuous 
filaments into the foamed fibre dispersion. 
[0023] Fibres of many different kinds and in different 
mixture proportions may be used for forming the foam 
formed fibrous web. Thus pulp fibres or mixtures of pulp 
fibres and synthetic fibres, for example polyester, poly- 
propylene, rayon, lyocell, may be used. As an alterna- 
tive to synthetic fibres natural fibres having a long fibre 
length, for example more than 12 mm, may be used, 
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such as seed hair fibres, for example cotton, kapok and 
milkweed; leaf fibres, for example sisal, abaca, pineap- 
ple, New Zealand hamp, or bast fibres, for example flax, 
hamp, ramie, jute, kenaf. Varying fibre lengths can be 
used and with foam forming technique longer fibres may 
be used than what is possible in conventional wet laying 
of fibrous webs. As a replacement for pulp fibres vege- 
table fibres with a short fibre length may be used, for 
example esparto-grass, reed canary grass and straw 
from corn. 

[0024] For a closer description of the production of a 
composite material consisting of continuous filaments 
and foam formed fibres reference is made to WO 
99/22059. 

[0025] The foam is sucked through the wire 14 and 
through the fibrous web 1 9 of continuous filaments laid 
on the wire, by means of suction boxes 22 arranged un- 
der the wire. The integrated fibrous web 20 of continu- 
ous filaments and other fibres are then hydroentangled 
together while still supported on the wire 14, by means 
of a hydroentangling unit 23 and form herewith a com- 
posite material 24. If desired the fibrous web may before 
the hydroentangling be transferred to a special entan- 
gling wire, which if desired may be patterned for forming 
a patterned nonwoven material. The hydroentangling 
unit 23 comprises several rows of nozzles from which 
very fine water jets under high pressure are directed 
against the fibrous web and provides a hydroentangling 
thereof. Suction boxes 25 are arranged under the wire 
14 just opposite the entangling unit 23. 
[0026] For a more detailed description of the hydroen- 
tangling- or as it is also called the spunlace technique 
reference is made to for example CA patent 841 ,938. 
[0027] The energy supply at the hydroentangling is 
preferably in the interval 50 - 300 kWh/ton. 
Hydroentangling is preferably made in known manner 
from both sides of the fibrous material (not shown) at 
which a more homogeneous material equal on both 
sides is obtained. 

[0028] After hydroentangling the materia! 24 is dried 
and rolled. The finished material is then converted in a 
known manner to a desired format and packed. 
[0029] The fibrous web 20 which is integrated with the 
fibrous web 19 of continuous filaments can also be a 
wet- or dry formed fibrous web. It would also be possible 
to lay further fibrous webs after the fibrous web 20, said 
fibrous webs being combined with the previously laid fi- 
brous webs in the subsequent bonding station 23. 
[0030] Bonding of the fibrous webs can be made by 
another optional technique than hydroentangling, such 
as by means of heat, chemicals and or by needling. 
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characterized in 

laying a first web of continuous filaments (19) on a 
wire (14) or other permeable support member hav- 
ing a resilient extensibility in the transverse direc- 
tion and which substantially resumes its original di- 
mension when the extension is discontinued, that 
the wire is stretched in the transverse direction to 
at least 120% of its original width when the contin- 
uous filaments are laid on the wire, that the stretch- 
ing is discontinued after the continuous filaments 
have been laid on the wire. 

Method as claimed in claim 1, characterized in 
that the wire ( 1 4) is stretched to at least 1 30%, pref- 
erably at least 150%, of its original width when the 
continuous filaments are laid on the wire. 

Method as claimed in claim 1 or 2, characterized in 
that after discontinuation of the stretching of the 
wire a second web of natural fibres and/or synthetic 
staple fibres are laid on top of said first web of con- 
tinuous filaments. 

Method as claimed in claim 3, characterized in 
that said second web contains cellulose fibres. 

Method as claimed in claim 3 or 4, characterized In 
that the secod fiborus web is dry-, wet- or foam 
formed. 

Method as claimed in any of the preceding claims, 
characterized in 

that the fibrous webs are hydroentangled together. 



Claims 

1. Method for producing a nonwoven material com- 
prising at least one layer of continuous filaments, 
such as spunbond- or meltblown fibres, 
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